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(54) SPUTTERING TARGET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sputtering target which enables the deposition of an 
Ru film or an Ru oxide thin film by sputtering, which has high adhesion to a base such as a plug 
and a barrier metal, and has small specific resistance when used as an anode. 
SOLUTION: The target has a composition consisting of an X element of 1 to 50 atomic %, and 
the balance substantially Ru. The X element is consisting of at least one kind of element 
selected from the group IVa, Va, Via, VIII, lb, lib and Illb elements in which [the atomic weight of 
the X element -^the atomic weight of Ru (101.07)] lies in the range of 0.2 to 2, and whose 
specific resistance is <60 fiOcm. 
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7C^ttXS^©M^S-Ru©/li^a=0. 2~2(Di5 
HT. *^oJ:tffiK*56 0 MQcmJyroiVag?. Va 

Tcmtf^^mitn^'prx < i i a©7c^, o t i . 

W) if>hti:6N o. 3~No. 5, No. S-No. 1 
[0 05 3] (^fS^iJ2) 

(2-l)$-r> Mg3NCDRu|0^iBFf£fi©l«S3N<D 
Ptl&^4Ru-0. 6at%Pt> Ru-8at%P 
t. Ru-19at%Pt. Ru-48at%Pt, R 
u-9 0 a t%Pt(c^w:^,J;^(c|S^L/fc„ cn6©» 

^giC-fe h U. IP aiyT©X^#H^4i{c-c 6 0 0 

PI«^i:A^#Hm*r 2 5 MP a©)!*)?:*^^'?. ^ 



Sit® 2 5 -C/m in. 1 5 0 0 -CT 5 ^fS^mt^ C 

mM^A r -Cg^l^. 1 0 °C/m i n ©?^3iISr 
^bfc. Oto-^t. ^6n/c^^lH**iil$ 1 2 7 
mm, bmmimWSlXbfcm. CuW^^y=^y^ 
7'U-hJC5 5I^Wig^T^CiKJ;oT, 5affl©R 
uP t ^--5-*.:; h^m&bfc. 
[0 0 5 4] C2-2)*T. «S3N©Ru|&^i|iEJK3 
N®Nb«&*?rRu-0. 1 a t%Nb, Ru-3 a t 
40 %Nb. Ru-25at%Nb, Ru-40at%N 
b. Ru-6 5 a t%NbiC^i:?.J;5(Cge^L/^c, cn 

6©i0^%r h ^ ^jffiT' 1 0 mmu-^bfc. c ne© 
h 1 p a&.r(Dn^^mn^icx 9 o o °c. sj^Bt 
nmn<px' 2 5 MP a (DEEt)^m^-^-^. ms.M& 1 0 

'C/m in, 1 6 5 0 -Cr 5 im^t^ C i(C<k 0 5 
ffl©«^^gft4i'PS5lUfco j^l^©?^*|Itt#H^4Ar-C 
Sj^U, 0°C/mi n©?^*l]jiar||Jibfc„ t> 

50 ^-OIS^. nhinfc&^i^^m& 1 2 7 mm, 5 



(7) 

11 

[0 0 5 5 ] (2-3)$T\ |iEK3NcDRul9SiffiS3 
N©Sc&S?:Ru-0. 3at%Sc. Ru-5at 
%Sc. Ru-30at%Sc. Ru-46at%S 
c, Ru - 8 5 a t%S ctC/i^)J;'5JCie-&L//<:, Ctl 

-y h yhb. IP aii^T©S^SH«ct' 10 

tCT 6 0 0 -C, ffiftB#rEfl3 HtH©^Ji*';^Mil^tf-^fc. 

^-o-o. SSjIS 1 0 "C/m in. 1 0 0 0 "CT 5^H 

mWMiA r rg^L. Jb^o 1 0"C/m i n© 

> U - h K 5 ^ ^ C i {C J; . 



!f$rff12 0 0 2 - 1 6 7 66 8 
12 

[0 05 6] MIB(2-l)~(2-3)T«b/cRu^:^^- 
hcf©SK;lg©^*fi(C-oi^T, I CP -MASS 
{■iE^a-^y^-yAjy hUmmffa^ : SPQ9 0 0 

[ 0 0 5 7 ] s?c, mmm i ©a-D-rssigb^tR u 
-^r* f fci o'iria (2-1)- (2-3)rS!£ji l r u 

-y-;; h^^&A 1 -0. b wt%Cu mmm^tlfc 
5fe©iSS4'f>5^©S i >5x/N_l:: (Al -0. 5wt 

%cuM±) cc^n-eti^ite^iji i[H]^$fd:^ffT;^^^•7 

^L. 1 0nm©J15©Ru»li. R u ^^^M^IjSII 
[0 05 8] »i5,n/c#■^;xy^;&S^I^3, 4 5 0°CX3 
J;af**g|Jtffig|5©P^*6 3 0 mmft©-y->7";l/J&gXHi 

i)^n(Dimim'^fc, c n ^©^s^TiEa 2 tc^-r, 

[0 05 9] 
[^2] 



C8) SIfI 2 0 0 2 - 1 6 7 6 6 8 

13 14 

(Ttt!2»; AI-0.5wtSCu) 









mm 


(UQ cm) 








CO 


li#M 

(^) 


(MPa) 




No. 1 


Ru 


14O0 


300 


Z5 


7.9 


D 


No. 


2 


RiH). 6at%Pt 


1500 


300 


25 


8.2 


D 


No. 


3 




1500 


300 


25 


8.7 


B 


No, 


4 


Ru-19at1iPt 


15O0 


300 


25 


10.9 


A 


No, 


5 


Ru-4SatW>t 


1500 


300 


25 


30.3 


B 


No. 6 


Ru-90at1iPt 


1500 


300 


25 


48.0 


C 


No. 


7 


Ru-0.1atSiNb 


1650 


300 


25 


8.1 


D 


No, 


8 


Ri]-3atKNb 


1650 


300 


25 


8.7 


B 


No. 9 


Ru-25atWfc 


1650 


300 


25 


12.5 


A 


No. 


10 


Ru-40at%M3 


1650 


300 


25 


35.8 


B 


No. 


11 


f?u-65at1M«3 


1650 


300 


25 


54.9 


D 


No. 


12 


Ru-0.3at«Sc 


1000 


300 


25 


8.8 


D 


No. 


13 


Ru-SafltSc 


1000 


300 


25 


10.8 


D 


No. 


14 


Ru-30at!fcSc 


1000 


300 


25 


13.6 


D 


No. 


15 


Ru-4fi2atXSc 


1000 


300 


25 


56.9 


D 


No. 


16 


Ru-85at%Sc 


1000 


300 


25 


78.7 


D 



[0 0 6 0] mnm2i)^6mhiP<D^'jiCX7iMl'-b 

oM^%. mmmmmRuviimis. iccv. x 

7C«ttX5c«©M^a-^Ru©M^^a=0. 2 ~ 2015 

WV. t^-^hmViti 6 0 M Q c mOTcDIVa ^, V a 

visim. viiM. ihm. uhmidxunihmo 
7cs^^6ji«nsii>?s: <ti>i m<07tm. o$ p t . 

Nb) *^?>^cSNo. 3~No. 5. No. 8~No. 

1-0. 5yft%cximv:Mbxm^^t}^mt?,c 

[0 06 1] (mm^i3) 

Age^?rRu-0. 4at%Ag. Ru-10at% 
Ag. Ru-25at%Ag. Ru-38at%Ag. 
Ru-5 9 a t%Ag{C!^j:5cl;^«ClB^L/:t. Ctl^<0 



{C-b f h 1 P a\>J.TOM^^mM^(iCX 6 0 0 °C. 

0mm3mi(ommm=i:^7'yfco orJi^-c. mm 

^C*S#ffla*-C2 5MP aOE^'J^moo. #S1 

glO°C/min. 9 0 0 "Cr 5 B^5S«J^1"^C itc J; 

A r vm^b. t^-^ 1 0 °c/m i n (DmsM&vmm b 

40 m^SmmicmmXbfcm. CulSl^^*•:. + >i^7•^- 

[0 0 6 2] (3-2)ST\ m&3N0)Rum^tnm 

N©Co*0*^Ru-O, 3at%Co. Ru-4at 
%Co. Ru-22at%Co. Ru-47at%C 
0, Ru-69 SLt%Col,crj::bJ:')t,cm^bfc. Ctl 

hm^^A r nm^^^-Ji' 5 0 mmu-^b 
/c„ m6hfcmM^ti-^^>m.mmbxt^-:^ hy- 
bx^mic-[- -yhb. IP aiiXToM^^mm^cx 9 



15 

mmtiM^nrnM^x' 2 5 m p a (DEt>m^-o 

■o. ^UM& 1 0 'C/m in, 1 3 0 0 'Ct? 5 m^^W 
U: nmn^A r rgf^U. A^-o 1 0 "C/m, i n ©i^iP 
127mm. JS§ 5 mmfC^M^niUfctt. Cui^^>'-y 

[0 0 6 3 ] C3-3)S-r. J$S3N©Ruif&*iMg4 
N©C©*^Ru-0. 01at%C. Ru-lOat 
%C. Ru-30at%C, Ru-47at%C. Ru 
-8 5 a t%C(C^cSct^iclB^U/c„ CtlbO^^^ 

1 P a«T©SS#Etl*^C-C 9 0 0 U ffi^ll$rtg8^& 

5MPa(DEtl*m':30. ^fiajt2 0'C/mi 
n, 1 7 5 0'CT5B#^^ftT^CitCj:f3 5«©j^^ 

tf^-^l 0°C/m i n©?^iiS-t?^L;rc. 



(9) #^2 0 0 2- 1 6 7 6 6 8 

16 

[0 06 4] iIfa(3-l)~C3-3)t?S^jgL.fcRu^^^- 
^'v Fcl3©§7c*©^Wm{COl.ir. [CP-MASS 
(•fe-ra--^>X-:'J^^>btt$^lSn°n« ; SPQ9 0 0 

0) m^^rm^bfc. "em^^nmsi^ffst, 
[ 0 0 6 5 ] 3; fc. mmm 1 © (i-i)t?$8i u/c r u 5? 
h*5 j:j>'Huia(3-i)-' c3-3)-eS3i ufcR u^:^ - 
10 yv h^^&T 1 Njii*^tM5nfc5fe©i:s4 ^>5^ 
©s I >?x^N± (T i Nja±) ic-en-ennwii iis] 

a^J:^r•X^^•■?^rL', 1 Onm©ifS©Ruil)i> R 
[0 06 6] f#6nfc#'?x^>i&EScti. 4 5 0-CX3 
<j;(>'4i*g|5<b^gi5©r0l*^^ 3 0 mmft©-y->7*;U4SlfcH 

L , 1 1 mm<Dismi<c j; mmwm^.i: mm 

*m©K^?ri)l'<rCo cn6©i^*?:TiH^3«:^-r„ 
[0067] 
20 [^3] 



tffli 2 0 0 2 - 1 6 7 6 6 8 







mm 


C//Q cm) 




(°C) 


mi 
(^) 


(MPs) 


No. 1 


Ru 


1400 


300 


25 


7.9 


D 


No. 2 


Ru-0.4at%Ag 


900 


300 


25 


8,1 


D 


No. 3 


Ru-10at%Ag 


900 


300 


25 


8.5 


B 


No. 4 


Ru-25atWg 


900 


300 


25 


9.6 


A 


No. 5 


Ru-38at%Ag 


900 


300 


25 


15.6 


B 


No. 6 


Ru-59at%Ag 


900 


300 


25 


26.6 


C 


No. 7 


Ru-0.3atXCo 


1300 


300 


25 


8.1 


0 


No. 8 


RiMatiJCo 


1300 


300 


25 


8.0 


B 


No. 9 


Rit-22at%Co 


1300 


300 


25 


12.2 


A 


Na. 10 


Ru-47at%Co 


1300 


300 


25 


38.1 


B 


No. 11 


Ru-69at%Co 


1300 


300 


25 


68.7 


D 


No. 12 


Ru-0.01at%C 


1750 


300 


25 


8.6 


D 


No, 13 


Ru-IOatVC 


1750 


300 


25 


36.9 


D 


No. 14 


Ru-30atXC 

J 


1750 


300 


25 


110.5 


D 


No. 15 


Ru-47atSC 


1750 


300 


25 


156.9 


D 


No. 16 


Ru-85at!tC 


1750 


300 


25 


250.4 


D 



[0 0 6 8 ] fiie^3Aie.B^<=.:^i(Dj:^(CXS^l~5 
ffl-C. *>oi:bfgta*S6 0MQcmJWT©IVaiS. Va 

via IS, viiij^. I \im. TLhm^^miihmD 

Co) iS^e^cSNo. 3~No. 5, No. 8~No. 

ci5Cct:!3gcj!i$nytRu^^jiitt. rrnmhi,! 

[0 0 6 9 ] (IIWJ4) 

(4-i)$-r, mmn(DRum^tm%m.(Dm^An<D 

Pd©^%Ru-0. 1 a t%Pd> Ru-5a t%P 
d, Ru-30at%Pd, Ru-45at%Pd, R 
u-6 0a t%PdC<:?i^J:^tCE^L;?Co CUhCOm 

<^^Z'jhl,. 1 P a KTCDX^SH«*{CT 6 0 0 °C. 



Sl0°C/min. 1 4 5 0 •C-CSU^r^^J^T^S C 

^krXU^L. ip-o 1 0 -C/m i n ©^^SpjigT^lfe 
U/c. O^-o^t. tiSn/c^j^Mft^eSl 2 7m 

40 [0 07 0 ] (4-2)*-r. if«K3NCDRui|&*i$6S5 

N©Aul&5t;^Ru - 0, 7at%Au. Ru-lOa 
t%Au, Ru-30at%Au. Ru-45at%A 
u. Ru - 6 5 a t%Au(C?'j:S cfc^^ClS-^b/Co C© 

U XS^giC -b y h U . 1 P a t(T©K^SHacfJ fcr 9 

0 0 -a «}tBtra3B$rBi®)i5i**x^5ffl*tfofc. o-cju 

l5Hiife*^#H^c{3-e2 5MPa©ffi±t*JI]P^o 
^ilJSl 0-C/m i n. 1 6 5 0 "Cr 5 Btr^^it 
50 T?.Ci{Cj:D 5a<Dlfefe#?rf'PilUfc„ i^^^<D^^4n 



(11) 



002-167668 



13 



20 



12 7 mm. J»3 5 mmicmWUniLfclt. CuW^y C 0 0 7 3 ] S/c. 1 (Dmmi-r^-cm^bfcR 

^y^V\y-V\-Ch^ m^-^-t €. C <!: J: r>T , 5 a u " y h te J; O'MIB C4-l)~ (4-3)T'M® U fcR u 



N©Mn3^^*Ru-0. 0 1 a t%Mn, Ru-2 a yiZM^'CT.J-^-v ^b. 1 0 nm©if $©RuK{btl» 

t%Mn. Ru-2 8at%Mn. Ru-42at%M R Ru^^l®{ti^»Ji*Ri4JiO/c, 

n. Ru-7 2at%Mn{C^S.2.J:^K;lB^UCo Ctl [0 0 7 4] 1 0 n m©Jl§fCfiS;ML/fc, 

6©l9*?:ArSHtitp*-;l'5;bTl OBfral^M^U 10 [ 0 0 7 5 } <X^^• 7 3'^fr> 

l^XgSicHz 7 h IP aiUT©K^#HmitJtCT 1 : 1 X 1 0-M P a ) . 

6 5 0°C. ^lltra3B#rao)Ifi;tfXi!aiMtT-5/to m;^lDC : 2 (kW) , 

|iIi|ifj:X^^H^cti'C2 5MPa©lI;^J?rm-:' Ar : 0. 5 Pa. 

^SaSl 0°C/m i n. 1 3 0 0 'Cf 5 Bf RggJf O, : 0. 5Pa„ 

thrLt\L^v)hm.<yi'm'^^{'mbic. mmmm (o 07 ei ^^p.nfc§•?*^^^*s*. 45o°cx3 

It. ^H^^A r-Cgg^U. O'C/m i n©?ftiP Cm i n©»iM)5febWI. "i; x^^©c^Im igg|5*J 

jis-c^jiiufc, x>^-^-5^. ''^hixfd^'mmm:^ m^^^m^mm-^h 3 0 mmft©-t>->7-jb=£S(tii 

127mm. I?§5 mmtClijiSttlXLm C u b. "mm 1 i 0«^i::^ffiJC J; 0 J:bfiKi» J: O'lIPJ 
+ >i^7"U"hK6^mS^-rSCt4cj:o-t. 5a 20 i^X\(sMM^^^1c. €©M*?:TiH*4 ^C7J^-r, 

^©RuMn^f-^*-:' h*SS5§b?c. [0 07 7] 

[0 07 2] |uia(4-l)~C4-3)^|!{3SL/cRu-^^^J- [^4 ] 
y f h43©§7uS©$Wfi(C-:5(,»-C. I C P -MA S S 



^©RuAu^-'y-;' h^SS^Ofc. 
[007 1 ] C4-3)S-f. iN6a[3N©Ru3fa*<i:ttS3 



4'('>5^©s i ■^x^^± (T i A 1 NM±) fc-en^n 



12002-167668 

















Mm 

(°c) 




(MP a) 


(iuQcm) 




No. 1 


Ru 


1400 


300 


25 


1B8.9 


D 


No. 2 


Ru-0.1at!tPd 


14S0 


300 


25 


200.4 


D 


No. 3 


Ru-5at!4Pd 


1450 


300 


25 


220.3 


B 


No. 4 


Ru-30atWd 


1450 


300 


25 


280.6 


A 


No. 6 


RiM5atWd 


1450 


300 


25 


458.1 


B 


No. 6 


Ru-60at9;Pd 


1450 


300 


25 


620.1 


C 


No. 7 


Ru-0. 7at)iAu 


1650 


300 


25 


198.3 


D 


No. 8 


Ru-10at1Wu 


1650 


300 


25 


232.1 


B 


No. g 


Ru-30at?iAu 


1650 


300 


25 


255.6 


A 


No. 10 


Ru-4Sat?iAu 


1650 


300 


25 


322.6 


B 


No. 11 


Ru-65at^;Au 


1650 


300 


25 


580.9 


C 


No. 12 


RiH).01atW*i 


1300 


300 


25 


200,6 


0 


No. 13 


Ru-2at)IMn 


1300 


300 


25 


212.1 


D 


No. U 




1300 


300 


25 


320.1 


D 


No. 15 




1300 


300 


25 


558.8 


D 


No. 16 


Ru-72atMfti 


1300 


300 


25 


785.6 





[0 07 8] BulB^4*ie>?g6A^©J:^KX7C^l~5 
m^tX7tm<Dm^M^Rn(DB^M=0. 2~2©|6 
via]^. viiUK. I hm, iibJ^*JJ;0*nibJ^© 
Au)*^«D%SNo. 3~No. 5. No. 8~No. 

t i (c J: 0 fm^ntcR u ^mmnmu, rmmv 
ife2,T i A 1 NK5mu-c,a?i>««;'7^w-r^ct*i*D 

[0 0 7 9 1 immm^) 

(5-l)*-r, MS3N©Rue^tB'T«fi©*«lt4NcD 
Am^'&Ru-O. 4at%AK Ru-3at%A 

K Ru-26at%AK Ru-40at%AK R 
u - 7 0 a t % A HC fj: ^ J: ^ Kgg^ btc. cmom 

^4 A r wmn^t^-)^^}^'^- 1 oB#r^?g^uc„ 

K -te ■> h b . 1 P a aT©*^#Hm*K-C 3 0 0 



fS}#B#ra3B$P5®iF^i7;^5iLa4tf-5rc„ o-D-i^T. mm 

^cJE^#HM'^It?2 5 MP a©E:^?:»P^-^'3v 
glO°C/min. 8 5 0°CT-5ltK«^'rSCiKJ: 

A r trgfllL/, 1 0°C/m i nOi^aiSaT^feb 
fc„ ^to-^'t, f#6nfc^^|gft?:itSl 2 7mm. 
PS SmmK^WIOWI. C uM^^'-:' =¥>^^7>- 
^(C5'5'^tW1i^T•5>^:iK:J;-5t:. 5S^I©RuAl 

[0 0 8 0] C5-2)ST. «S3 N©R u^&*iajK4 
N©Ta©*^Ru-0. 1 a t%Ta. Ru-5a t 

%Ta. Ru-18at%Ta. Ru-43at%T 
a, Ru-54at%Taic:^f^J;5{C|H^b/ii„ ttl 

h 7* L/ X KSiC -12-;.^/. 1 P a Ji(T©X^#H^* K 

rgoo-a «mp^3i^ra©K*'xj{ia^tfo?c. o 

o'tiT. |5Iil^tX^#ffl«4it:-2 5MPa©BE:t;?:J)P^ 
) oo. ^mOffi 1 0 -C/m in. 1 8 5 0 -C-C 5 B^Fb^IS 



(13) !|f^12 0 0 2- 1 6 7 6 6 8 

23 24 

wmmA r -vmnb. i o °c/m i nm& mmbfc. 

mm^-mmuc. o^oo-*. nhntcmmm^ [ o o s 2 ] frfa(5-i)~(5-3)T:«ofcRu^#^- 

12 7mm. Jf§5mmOC^«MXbm CuM^^-. ^' y V ^(D&jbmo^^m^C^l^^ . ICP-MASS 

^y^fu^Yic6'!>mm^-ri>cticx^x. sm (^2>f^-^>x-:';w>^^±s^^'.«: spqqoo 

[0 08 1] (5-3)*T- *igK3NCDRui^^i*$S3 [0 0 8 3] «M 1 ®(l-l)-C^UcR u 
NCDThf&S^Ru-O. 8at%Th. Ru-6at hfcJ:£;H?ta(5-l)~CS-3)r}!ijiU?i:Ru^#^- 
%Th Ru-29at%Th. Ru-38at%T , h ^^fcC u NM5!)«S$tlfc5*{(®itS4 

h Ru-7 1at°/oThiC^c^J;^tcE^Uc„ lO ©S i xm± (C u)il±) K^n^n*WJ4 

immm uc-^vbb. i p a Pjrfm^nmmic [ o o a 4 ] uhntc^'^j 4 5 o -ex 3 

T 9 0 0 "C mmS 1 0 ^o:)R^;^$!iS^tf -.fc. 0 m i n omm^M bftn. "J cc/^©ctl^gl5. 

l5]«f^S^#fflm*-C2 5MP a(7))I^=&tt)x J:0-ct.*g!ltiSgl5©ra*^6 3 0 mmft©-y>7-;b^lXffi 

o-:) #sa®4 0 "c/m in. 1 7 00 "crB B$F.i{s b. mm 1 <b^ttcD:^?£cc J: 0 tmmm%sxm.m 

mhnfc^mwmmi2 1mm. WSBmmK [0 08 5] 



























No. 1 


Ru 


14W 


300 


25 


188.9 


D 


No. 2 


RiH), 4ami 


850 


300 


25 


195.3 


C 


No. 3 


Ru-3at1iM 


850 


300 


25 


195.3 


B 


No. 4 


Ru-26at?(AI 


850 


300 


25 


199.4 


B 


No. 5 


RiHWatXAl 


850 


300 


25 


68Z2 


B 


No. 6 


Ru-TOatHAI 


850 


300 


25 


68Z2 


C 


No. 7 


RiH). latSTa 


1850 


300 


25 


mB 


D 


No. 8 


Ru-SatSTa 


1850 


300 


25 


19Z6 


B 


No. 9 


Ru-18ama 


1B50 


300 


25 


198,2 


B 


No. 10 


Ru-43ama 


1850 


300 


25 


574.1 


B 


No. 11 


Ru-54aW3 


1850 


300 


25 


574.1 


D 


No. 12 




1700 


300 


25 


190.6 


D 


No. 13 


Ru-eaWTh 


1700 


300 


25 


190,6 


D 


No. 14 


Ru-29atffrh 


1700 


300 


25 


217,7 


D 


No. 15 


Ru-38atOTi 


1700 


300 


25 


355,3 


D 


No. 16 


Ru-71at1flli 


1700 


300 


25 


589.2 


D 



(14) 



25 



[0 0 8 6 ] tfriaS5A^e,BJ65!):>©J;^(CX^ulSl~5 

7£««X?c«©iai^a^RuCDMTS=0. 2~2©ffi 
H-r. *^oi:tfgK/55 6 0 M Q c miiiTOlVaR V a 

7bm*^f^M{mi>ptj: <ti>i m<Dftm. o$ o a i . 

Ta) *>6^j:-2.No. 3~No. 5, No. 8~No. 
1 o©x/^- >:'^'j>i^"i?-"'5^*y h^x^-;-:;^!y>i^-r'5 
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FlS'-AC^^) 4K029 AA06 BA21 BA50 BDOl BD02 
CA05 CAOe DC03 OCOA DC09 

4lua04 BB04 BB36 BB38 BB39 D040 
GG16 HH08 

5F058 BAH BC03 BF12 

5F083 AD24 GA18 GA25 JA06 JAW 
DA31 JA36 JAB 7 3A38 3A39 
JA40 DA43 m06 MA17 PR22 

5F103 AA08 BB14 BB22 OD27 LLOl 
LL14 RR05 



